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nature of St^ft 
•appattr atl ° n rekteS t0 P — -Wing 

™ R fiiwT ii Sed and one known form of 
manned * 81mple aml "°»venient 

[w-SSSS. ^ pre8Bure may be 



simply by compression in the 



obtained 
cylinder. 
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running mund 5. „,T ta f d »S »houl<I e ,- 
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tools. ActuanrthfZu^Krrif 1 ^ 
the inner edt?P o vult,ei - 1& formed on 
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ft good fife is also of mild steel and the 
bottom of the piston is formed with a step 
and shoulder complement ar 7 to the step* and 
shoulder on the bottom of the cylinder 
5 bore. The shoulder on the piston forms 
the other tool of the pair of cold pressure 
welding tools and an air passage connects 
a point radially outwards of the shoulder on 
the piston to a point radially inwards of 

10 the step on the piston. 

The piston is unprovided with a piston rod 
and the height of the bore of the cylinder 
and the axial length of the piston are so 
an-anged that when the top of the piston 

\5 is flush with the top of the cylinder, the 
correct percentage reduction at the weld is 
obtained. To obtain the necessary welding 
pressure the piston and cylinder are placed 
between the platens of a press and the pis- 

20 ton forced in to effect welding. Alterna- 
tively, suitable stops may be provided and 
the piston may be operated through a piston 
rod coupled 01* forming part of a press. 



The discs to be hermetically sealed to- 
gether have raised edges so that when 25 
placed correctly relative to one another the. 
main parts of the discs are spaced apart to 
form a container for air and a pair of discs, 
after rotary scratch brush clearing of the 
surfaces to be welded together, are placed 30 
in the cylinder upon the lower welding tool. 

To effect the weld, the piston is then 
placed in the cylinder, air is pumped in to 
the required pressure, and the piston forced 
down to weld the edges of the discs to- 35 
gether. The air is sealed in the pressure 
cell so formed at the required pressure and, 
on releasing the pressure from the press 
on the piston and cylinder, the air pressure 
aids the lifting of the piston from the 40 
cylinder. 

Dated the 3rd day of November, 1948. 

For the Appli cants, 
F. S. PEACHEY, 
Chartered Patent Agent. 
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Improvements in or relating to Pressure Welding Apparatus. 



We, The General Electric- Company 
Limited, of Magnet House, Kingsway, 
London, W.C.2, a British company, and 

45 Anthony -Bagxold Sowtbu, of Research 
Laboratories of The General Electric Com- 
pany Limited, \V embley, Middlesex, a 
British subject, do hereby declare the 
nature of . this invention to be us follows: — 

60 This invention relates to pressure welding 
apparatus. 

In the Provisional Specification accom- 
panying co-pending Patent Application No. 
28686/48, there is disclosed apparatus for 

66 filling a container with fluid at a predeter- 
mined pressure -and for sealing together 
metal parts of the container capable of being 
pressure welded, comprising an enclosed 
chamber formed by a piston and cylinder 

60 which are arranged to co-operate to produce 
the pressure weld, welding pressure being 
arranged to be applied across the piston and 
cylinder and fluid being an-anged to be 
supplied to the chamber so as to fill the 

65 container to the required pressure. 

In an example described in the said 
specification, apparatus for filling with air 
and sealing ah* pressure cells for use with 
oil-filled electric cables uses cold pressure 

70 welding and the air filling is at a pressure 
above normal atmospheric pressure. 

Now, according to the present invention, 
the apparatus may be vised to Heal con- 
tainers where the gas pressure inside is 

75 below normal atmospheric pressure. Thus, 
a container may be partially or substan- 



tially completely evacuated of air and, if 
evacuated, it may be filled to any required 
pressure with another gas or gases. 

The apparatus may be conveniently eon- 80 
nected to a vacuum* pump for evacuating 
the ah from the enclosed chamber and. 
if some gas, other than air, is to be the 
filling of the container, a suitable supply 
pipe controlled by a valve will be included 85 
in the apparatus. 

The apparatus may be used for evacuat- 
ing and sealing ionization chambers of the 
condenser manometer cell tvpe comprising 
two shallow dishes of aluminium cold 90 
welded together around their edges. Such 
cells have an insulated inner electrode with 
a lead passing through the wall of a cell, 
the dishes forming the other electrode, and, 
in evacuating and sealing a cell, the two 95 
dishes would be placed in the enclosed 
chamber of the apparatus and the piston and 
cylinder closed down onto *\ stop with tlu* 
two dishes separated slightly. A rubber 
gasket, compressed between the piston and iqq 
cylinder may seal the chamber which may 
then be evacuated. When evacuated, the 
stop may be removed and pressure applied 
Across the piston and cylinder further to 
compress the gasket and effect the cold 105 
welding of the dishes together. 

The invention may also be applied to the 
evacuating and sealing of radio valves hav- 
ing metal parts, capable of being cold 
welded, forming part of a valve envelope. 110 
Thus, two radial flanges on tubular copper 



?™ X a radl ° valve , ^© be ™M welded 
together m apparatus «ie nature des- 
cribed above In order to prevent distoi- 
t on or misplacement of the tubular parts 
those portions of the flanges which are 
welded together may be connected to £e 
tubular parts by portions capable of flexing 
Thus, a radial flange may have one thick- 

" l g ; T " ,g t ^ ,e< » ui,e( l 8tren Sth where 
pined to a tubular part and a smaller thick- 
ness extending over the major part of "its 
area away from the joint with the tubular 

The pressure welding apparatus may in- 
clude electrical connections for allowing 
processmg of a valve when a place therein 

heatin f U T l b f kiDg Und eddv cul ™^ 
heating of the valve parts for out-gassing 

may take place whilst the valve is in the 

apparatus Thus, the apparatus may in- 

elude, in the enclosed chamber, a resistance 

heating element and an E.O.H coil 
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factur^^'VV *° the manu- 

facture of cathode ray tubes comprising a 

sealed tt a ^ ° F** P late g^s 

™?f « f unnel-shaped metal body sup- 
porting the electrode system, the body may 
be made in two parts and of metal such 

JefZ M? 8 n ° n these two P arte wou W he 
welded together , n apparatus of the nature 

fceneially of angle section may have a plate 

f "tL r Se , aled int °[ t and the ^ialVange 
of the anmilus may be welded to a corres- 
ponding flange on a funnel-shaped body 

Dated the 26th day of January, 1940. 

For the Applicants, 
F. S. PEACHEY, 
•Chartered Patent Agent. 
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We, The General Electric Company 
Limited, _ of Magnet House, Kingswav,- 
London, W.C.2. a British company, and 
Anthony Bagnold Sowtek. of Eesearch 
Laboratories of The General Electric Com- 
pany Limited., Wembley. Middlesex, a 
British ^subject, do hereby declare the 
nature of this invention and in what manner 
the same is to be performed, to be particu- 
larly described an ascertained in and bv 
the following statement :■ 

This invention relates to pressure weld- 
ing apparatus. 

In connection with fluid-filled, for ex- 
ample oil-filled, eleotric cables, it is well 
known that means should be provided for 
compensating for expansion and contraction 
of the oil-fiUuig caused by changes in tem- 
perature. For this purpose, flexible and 
expansible gas-filled containers are used and 
one known form of gas-filled container or 
cell comprises two flanged circular sheet 
metal discs hermetically sealed together bv 
brazing or soldering around their meeting 
flanges. To make such cells, a filling tube 
must be used and, after filling with gas such 
as air to the correct pressure, this tube is 
sealed off. 

This process is somewhat lengthy and un- 
satisfactory in that leaks may easily de- 
velop and one object of the present inven- 
tion is the provision of a pressure weldinc 
apparatus by which such gas-filled cells' 
can be made m a simple and convenient 
manner. 

According to. the present invention appar- 
atus for sealing together metal parts of the 
container, which parts are capable of being 



pressure welded,, and for either filling the 

at a. requn-ed pressure or evacuating the 
container comprises an enolosed chamber 
formed by a piston and cylinder which are 
arranged to co-operate to produce the pres- 
sure weld welding pressure being arranged 
to be applied across the piston and cylinder 
after filling or evacuation of the chamber 
and container. 

Preferably, cold pressure welding is 
used although some heat may be applied 
m certain cases in addition to pressure 

lne pressure in the container may be ob- 
™™ d b \ V e * ternal . m *ans or the pressure 
K y cyhnd b ei amed ^ hy com P™sion in 
The cylinder may house or be formed with 
P ressu f e welding tool and the 
piston be formed with, carry or serve to 
operate a co-operating cold pressure welding 

The wall of the cylinder may be bored 
for the passage of fluid. 

If two circular dished aluminium discs 100 
are to be hermetically sealed around E 
edges, the co-operating tools would be oireu- 

5o£ m €n ! ag 1 e the di8cs adjacent then- 
edges The tools may be upstanding 
shoulders on the head of the piston and thf 105 
bottom of the cylinder. 

Several arrangements of apparatus in 
accordance with the present invention wffl 
now be described by way of example w *h 
reference to the accompanving drawingl in 110 
which Figure 1 shows, somewhat dESam? 
inatioally. a central sectional view- of one 
W of apparatus for filling wifch £ ™ 
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sealing air pressure cells for oil-filled cables, 
Figure 2 shows a central sectional view of 
a modified form of apparatus for evacuating 
and sealing ionisation chambers of the con- 
5 denser manometer cell type, and Figure 3 
shows a detail of a radio valve. For sim- 
plicity, like parts in Figures 1 and 2 have 
been given the same reference numerals. 
Bef erring now to Figure 1, the apparatus 
10 for filling with air and sealing air pressure 
cells for oil-filled electric cables, the cells 
being made of circular discs of commercial 
purity aluminium, comprises a mild steel 
base 1 of circular section which is bored 
16 axially to form a cylinder. The bore of 
the cylinder is such that the discs 2 of the 
cell just fit loosely therein and, at the 
bottom of the cylinder, there is provided an 
. upstanding shoulder 3 running round the 
20 bottom in the form of an annulus and 
spaced a short distance away from the side 
of the bore. 

The top of the shoulder 3, which is turned 
out from the metal of the base 1, is flat, 
25 that is, the top of the shoulder 3 forms a 
flat annulus in a plane perpendicular to the 
axis of the bore, and the shoulder 3 forms 
one of a pair of ring-shaped cold pressure 
welding tools. Actually, the shoulder 3 is 
30 formed on the inner edge of a step 4 around 
the bottom of the bore and, -in order that 
air may be supplied to the cylinder, an air 
passage 6 is drilled through the base 1 
parallel to the bottom of the bore and has 
36 one branch 6. ending radially inwards of 
the shoulder 3 and step 4 and another 
branch 7 ending radially outwards of the 
shoulder 3. A tube 8 carrying a pressure 
gauge 9 is threaded into the air passage 5 
40 and aii- under pressure is arranged to be 
supplied to the tube 8, suitable taps or 
cocks (not shown) being provided. 

A piston 10 which moves in the cylinder 
with a good fit is also of mild steel and the 
45 bottom of the piston is formed with a step 
11 and shoulder 12 complementary to the 
step 4 and shoulder 8 on the bottom of the 
cylinder bore. The shoulder 12 on the 
piston 10 forms the other tool of the pair 
o0 of cold pressure welding tools and an air 
passage IS connects a point radially out- 
wards of the shoulder 12 on the piston 10 
to a point radially inwards of the stop 11 
on the piston 10. 
66 The piston 10 is unprovided with a piston 
rod and the height of the bore of the cylin- 
der formed by the base 1 and the axial 
length of the piston 10 are so arranged that 
when the top of the piston is flush with the 
60 top of the cylinder, the correct percentage 
reduction of about 70% in the total thick- 
ness of the two layers of aluminium at the 
weld is obtained. To obtain the necessary 
welding pressure the piston and cylinder 
65 base 1 are placed between the platens 14 of 



a press and the piston 10 forced in to effect 
welding. Alternatively, suitable stops may 
be provided and the piston may be oper- 
ated through a piston rod coupled or form- 
ing part of a press. 70 

The discs 2 to be hermetically sealed to- 
gether are slightly dished and have flat 
peripheral edges 15 so that when placed 
correctly relative to one another the main 
parts of the discs 2 are spaced apart to 75 
form a container for air and the pair of 
discs 2, after rotary scratch brush cleaning 
of the facing surfaces to be welded together, 
are placed in the cylinder base 1 upon the 
lower welding tool, that is, the shoulder 3. 80 

To effect the weld, the piston 10 is then 
placed in the cylinder base 1, air is pumped 
in via the tube 8 to the required pressure, 
and the piston 10 forced down by the press 
platens 14 to weld the edges 15 of the discs 86 
2 together. The ah* is sealed in the pres- 
sure cell so formed at the required pressure 
and on releasing the pressure from the press 
on the piston 10 and cylinder base 1, the 
air pressure in the space between the piston 90 
10 and base 1 aids the lifting of the piston 
10 from the cylinder. 

As mentioned above, the percentage re- 
duction in thickness at the welded joint will 
be about 70% of the combined thickness of 95 
the two edges 15. The radial width of the 
flat tops of the shoulders 3 and 12 will be 
chosen suitably at a value comparable with 
the gauge of the discs 2 but, in the figure 
for clarity, the shoulders have been shown 100 
with an increased radial width. 

Instead of using flat topped tools, tools 
may be used which are slightly radiused 
but, in any case, the radius should be lame 
compared with the gauge of the material 105 
welded Further, the welding tools need 
not be formed in one with the piston 10 and 
cylinder base 1 ; if desired, the tools may 
simply be earned by or attached to these 
parts. 

In a case where it is desired to make an 110 
evacuated container with a ring seal or a 
similar container with gas other than air 
then the tube 8 would be connected to a 
vacuum pump and, if need be, by way of 116 
a two-way cock, to a supply of the required 
gas. 

A somewhat modified apparatus for 
evacuating and sealing ionisation chambers 
ot the condenser manometer cell tvpe com- 120 
prising two shallow dishes of aluminium 
cold welded together around their edges is 
shown m Figure 2 of the drawings. Such 
ce Is have an insulated inner electrode with 
a lead passing by way of an insulated ter. 125 
rmnal through the wall of a cell, the dishes 
forming the other electrode. Referring now 
to Figure 2, the piston and cylinder are 
inverted as regards their positions compared 
with the arrangement shown in Figure 1 130 
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10^bSt e e r t o ifi ft ed con8 ™°*. piston 
., j ooited to a square base olatp 1*5 *4 

32? IK 661 " i Tte P i8ton 10 sitsZ on the 
plate 15 and, around the bottom edge of th* 
pi S on the plate is provided with X groove 
16 m which is located an oil resisting rubblr 
rmg 17 stretched into position. Thepuroosp 

?nll thlS nn § 17 wiU be apparent fxC^he 
following description. The ton nf 

Piston 10 is p^ded witn a sL 11 t* 

oessed at 21 to provide a clearance for' the 

l«^ e . 0yIinder is for med by a tubular part 

as before the cylinder is prodded with a 
step 4 and a welding shoulder 3. A plssa4 
5 leading to passages 6 and 7 inwarSK and 

ffoapV the 8houlder 8 are p ^ d * 

f li a w eVt T ating and sealin S a ^11, th» two 
be 8h c LJ^' * * -Med w 0ul d° 
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Slf 3 ' a i ' adial flan ge^2 may have one 
thickness giving the required strength at 

ovU i d - a SmaUer thickness extending 
over the major part 25 of its area way fron? 
the joint with the tubular part 24 7 
a i,,rf P«*, B V re , w *W«»g apparatus may in- 
elude electrical connections for auoVine 
processmg of a valve when in place theTS 

iug of the V al ve purte for out-gassing mav 

atub. lhiis, the apparatus may include 
L t if* ucl f e d Camber, a resistant heat! 
mg element and an E.O.H. coil 

&Ph,~ PP J 7in ?u tt S e mventio ^ to 'the manu- 
facture of cathode ray tubes comprising a 
flat glass screen of high quality plate glass 
sealed to a funnel-shapecf metal body sun 

t leCtr ° d f 8 ^ em ' ^ body 
be made in two parts and of metal, such as 

wffl* RadM fl 0f b6iD S Cold P~ 
IT, Radial flanges on these two parts 
would be welded together in apparatus of 
the nature described above, fposstoiv a 
copper annulus generally of Jgllseliicl 
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ouuauBs iio oe welded wnnl-l ™„ ' u , 6 ^"° ia,1 -'j oi angle section 

b« n °/ ean , ed aB b y ecratch-brushSg, wSu d a^T th/?^ 1 ^ 6 glass < liso 8e ^d into S 

with t °v, ed f° ne ? n , the otW «n the listen 10 be w2dJ flaUge ° f the may 
with the terminal of the cell in tne recess ° & cor '™"< ;|< "~ Y 

21. The piston and cylinder would then 
be moved together so that the part 18 
touches and compresses slightly the ring 17 
but is prevented from fully closinl byre 

aTthis fisr- (not 8how °>- Th *° SLhS 

are thus held m an.au--tight chamber but 

su°rfac e es S o1 e th S *°"><* ™«££ 

escane mfiti V ? dl l heS SO that air ™* 
S pe / lt9 freely from the space be- 
tween them. Then, air is pumped out of 



95 



narf 1ft L'tuTrl lne D °ttom of the 
part 18 with the face of the plate 15 ore 

lrt\r%rX blati °^ ° f th e 3houfde P s 3 
50 5k I mto the metal of the dhhe* and 
thereby controls the percentage reduc on 
in thickness at the ring we ld. leUuctlon 
-l.ne invention may also be applied to th*> 
eyacua mg and sealing of radio^alv^ hay 

« sufe^elde^" ° apable ° f being c °" d X 
velo P r Th™ £ 1Dg £ &1 ;K oi a TOlve en- 
w P S *. Wo radial fl anges on tubu- 

le PP6r PartS ,i' f a radio mav t 

'eneKTf 6 m W«tS 

60 with ^ the nature described above 
with reference to Pigui'e 1 or Figure 2 In 
or Z f ??* di8torfc ion or misplacement 
flL^ l^t T part8 ' those Portions of the 
flanges which are welded together maVh 
connected to the tubular by ^on« 

66 capable of flexing. Thui, as Kw^ Tn 



be w 6 W. ' 8 OI T e ann ulus may 
funSCed boIyTar 11 ' 4 ^ flange ° Q a 

asSSldX S^lSdt^ 
and m what manner the same is toTe p ei 
fonned we declare that what we claim P i s 

I. Apparatus for sealing together metk] 100 
parts of a container, which |artf are capable 
of bemg pressure welded, and for either 

which are arranged to co-operate to produce 
SSS ^ffr-^F'- and g 



^^^^^^5!: cS\ o ft bea i" ed = 



2. Apparatus as claimed in Claim 1 
fe^ta and cylinderTre aiZged 
t t he e 2e C t t al C farr 8SUre Wddb « llff 

3. Cold pressui-e welding apparatus for 

a BB& } betWeen "o^eSSng It 
parts of a container, which parts are oa^aWp 

°J,iH emg # Pr68sure welJed. and f ap P S 
mittmg fiUmg or evacuation 0 f the con 120 
tamer, comprising a cylinder, a first coW 
pressm-e welding tool associated wfth the 
oylmder, * pl8 ton, and a second cTld D r es 
sure welding tool associated with theniS^" 

P»*<»"d cylinder defining „SSS' 125 
mg chamber for the container- m which 
chamber it is adapted to be filWl 
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4. Cold pressure welding apparatus as 
claimed in Claim 3, wherein the pressure of 
a gas filling, for example air filling, in the 
container is arranged to be obtained simply 
5 by compression in the cylinder caused by 
the piston. 

.5. Cold pressure welding ' apparatus as 
claimed in Claim S, wherein the wall of the 
cylinder is bored for the passage of fluid to 
XQ permit filling or evacuation of the container. 

6. Cold pressure welding apparatus for 
hermetically sealing together around their 
edges two dished discs of metal capable 
of being cold pressure welded and for filling 

15 or evacuating the .container '-formed by the 
discs, comprising a piston, a first "ring- 
shaped cold pressure welding tool associated 
with the piston, a cylinder, and a second 
ring-shaped cold pressure welding tool 

2Q associated with the cylinder, the piston and 
cylinder defining an enclosing chamber in 
which the container is arranged to be first 
filled or evacuated and then sealed by the 
welding tools which engage the discs "at or 

25 adjacent then* edges. 

7. _ Cold pressure welding apparatus as 



claimed in Claim 6, wherein the said weld- 
ing tools are formed by upstanding 
shoulders on the head of the piston and 
the bottom of the cylinder. 

8. Cold pressure welding apparatus as 
claimed in Claim 7, wherein the welding 
surfaces of the upstanding shoulders are 
flat. 

9. A container made by apparatus in 
accordance with any preceding claim. 

10. Cold pressure welding apparatus as 
claimed in Claim 8 and for use in the manu- 
facture of radio valves, wherein the appar- 
atus includes means for allowing processing 
of the valve in the enclosed chamber; such 
as baking and out-gassing. 

11. Cold pressure welding apparatus 
substantially as hereinbefore described with 
reference to Figure 1 or Figure 2 of the 45 
accompanying drawings. 

Dated the 3rd day of November, 1949. 

For the Applicants, 
F. ft. PEACHEY, 
- Chartered Patent Agent. 
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